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Description
Background of Invention
1. Field of the Invention

[0001] The present invention relates to a rubber
crawler used in the condition that is rotatably connected
around a driving roller and a driven roller, particularly a
coreless rubber crawler in the form of endless belt hav-
ing main cords and bias cords embedded therein.

2. Description of the Related Art

[0002] Usually, a coreless rubber crawler is frequently
used for a high-speed running vehicle because the
crawler shows a reduced vibration and running resist-
ance as compared with a core-embedded rubber crawl-
er. However, the coreless rubber crawler has a poor
transverse stiffness as compared with the core-embed-
ded rubber crawler, and therefore main cords and fur-
ther bias cords are embedded in the coreless rubber
crawler.

[0003] In case the main cords (i.e., main cord layer)
and bias cords (i.e., bias cord layer) are embedded in a
rubber crawler in the form of endless belt, there is gen-
erated torsion (meandering) in the width direction which
is caused by extension angles of cords of the cord layers
and return force of twist of the cords when the rubber
crawler is driven in the running direction by the driving
rollers. In the worst case, there is possibility that the rub-
ber crawler disconnects from the driving and driven roll-
ers.

[0004] To solve the above problems, JA10-59228 dis-
closes a core-embedded rubber crawler as a first con-
ventional example wherein steel twist wires are extend-
ed in the peripheral direction (lengthwise direction) be-
tween the core member and the ground surface of the
rubber crawler, the steel twist wires comprising an S-
twist wire and a Z-twist wire arranged alternately such
that the adjacent twist wires compensate torsion caused
by return force of twist of each of the twist wires.
[0005] Further, JA11-301536, which is filed by the
present applicant, discloses a rubber crawler as a sec-
ond conventional example as shown in Fig. 7. In the
crawler, cord layers 102Z, 102S, which are wound in the
directions opposite to each other, are arranged so as to
be adjacent to each other in the crosswise direction
whereby torsion moments caused by the wound ten-
sions are compensated each other.

[0006] Furthermore, as a third conventional example,
which is similarly filed by the present applicant, there
can be mentioned a rubber crawler as shown in Fig. 8
or 9. In the crawler, a main cord layer 204 extended in
the lengthwise direction and a bias cord layer consisting
of plural cords 205, 206 superposed on the main cord
layer 204 are embedded in the rubber crawler, the plural
cords 205, 206 having extension angles of the cords in
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the directions opposite to each other on the same plane
of the plural cords 205, 206.

[0007] In a rubber crawler driving device wherein the
above rubber crawler 201 in the form of endless belt is
rotatably connected around a driving roller 210 and a
driven roller 211, the diameters of the driving roller 210
and driven roller 211 are reduced against the direction
of sharing torsion force which is generated in the rubber
crawler 201 by tension caused by driving of the crawler
owing to the angles of the cords of the bias cords 205,
206. This reduction of the diameters compensates the
sharing torsion force to ensure running stability without
shift (deviation) in the crosswise direction.

[0008] However, though, in the core-embedded rub-
ber crawler of the first conventional example, the S-twist
wire and Z-twist wire arranged alternately compensate
the return force of twist of the twist wires by the twist
wires adjacent to each other, the crawler is not capable
of compensating the shift (deviation) of the crawler gen-
erated in the width direction of the driving or driven roller
owing to some cause, for example, force generated
when the crawler collides with an obstacle on a road sur-
face. Hence, it is required that a guide projection is
formed on the core to prevent the crawler from discon-
necting from the rollers, whereby the rubber crawler is
obliged to be complicated in its structure and increased
in its weight.

[0009] In the second conventional example of Fig. 7,
the cord layers 102Z, 102S wound in the directions op-
posite to each other are embedded so as to be adjacent
to each other in the width direction whereby torsion mo-
ments caused by the wound tensions can be compen-
sated each other. Further, in case the crawler is shifted
in the width direction of the driving or driven roller owing
to some cause, the tractive drive in the running direction
of the rubber crawler resulted from driving of the driving
roller generates torsion (meandering) in the width direc-
tion depending on extension angles of cords of the cord
layer, whereby the shift (deviation) in the width direction
is compensated to restore to the original state. However,
a complicated winding machine and complicated proc-
esses are needed for winding spirally a long cord as
above.

[0010] Furthermore, in the third conventional example
of Fig. 8, the good combination of the plural cords 205,
206 having extension angles of the cords in the direc-
tions opposite to each other on the same plane and the
diameters of the driving roller 210 and driven roller 211
reduced in the outer direction of the axis of the rollers
compensates the sharing torsion force to ensure run-
ning stability without shift (deviation) in the crosswise
direction. However, it is required to combine the driving
roller 210 with the driven roller 211, both the rollers hav-
ing special shape, and therefore it is difficult to apply the
above technique to a driving device provided with usual
rollers.
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Summary of the Invention

[0011] Hence, the object of the present invention is to
provide a coreless rubber crawler which can be obtained
by improving the above conventional examples or the
rubber crawlers suggested by the present applicant,
which ensures running stability by compensating shift
(deviation) in the width direction even if prepared by
combination of usual rollers, and which is easily and in
low cost prepared by adoption of a simple structure.
[0012] The presentinventionis provided by a coreless
rubber crawler in the form of endless belt comprising a
number of cords embedded in a main body of the rubber
crawler at predetermined intervals in a width direction
of the rubber crawler with extended in a lengthwise di-
rection of the rubber crawler, and being rotatably con-
nected around a driving roller and a driven roller,
wherein the main body is divided into two areas
by a centerline in the width direction of the main body,
one of the two areas comprising S-twist cords and the
other area comprising Z-twist cords.
[0013] Further, the present invention is provided by a
coreless rubber crawler in the form of endless belt com-
prising a number of cords embedded in a main body of
the rubber crawler at predetermined intervals in a width
direction of the rubber crawler with extended in a length-
wise direction of the rubber crawler, and being rotatably
connected around a driving roller and a driven roller,
wherein the main body is divided into two areas
by a centerline in the width direction of the main body,
one of the areas located on a left side with respect to a
running direction comprising S-twist cords and the other
area located on a right side with respect to the running
direction comprising Z-twist cords.
[0014] In the coreless rubber crawler, it is preferred
that the driving roller and the driven roller comprises a
pair of rollers having the same width as each other, the
rollers being a left roller and a right roller located at in-
tervals with respect to an axis of the rollers.
[0015] Further, in the crawler, the S-twist cords and
the Z-twist cords each are preferably inclined in the out-
side direction with respect to the centerline when viewed
from the running direction.
[0016] Furthermore, in the crawler, it is preferred that
the S-twist and Z-twist cords and a cord layer super-
posed thereon are provided in the main body of the rub-
ber crawler, the cord layer having cord arrangement ca-
pable of compensating meandering property in a width
direction of the main body.
[0017] Moreover, in the crawler, it is preferred that the
S-twist and Z-twist cords and a perpendicularly crossing
cord layer superposed thereon are provided in the main
body, the perpendicularly crossing cord layer having a
cord angle crossing at right angles with respect to a pe-
ripheral direction of the main body.
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Brief Description of the Drawings
[0018]

Fig. 1 is a view showing a first embodiment of the
coreless rubber crawler according to the invention,
which shows the condition that the rubber crawler
is rotatably connected around the rollers under or-
dinary driving condition.

Fig. 2 is a view showing a first embodiment of the
coreless rubber crawler of the invention, which
shows the meandering force caused by application
of driving force.

Fig. 3 is a view showing a first embodiment of the
coreless rubber crawler of the invention, in which
shows the condition that the crawler is shifted in the
width direction of the roller.

Fig. 4 is a view showing a first embodiment of the
coreless rubber crawler of the invention, in which
shows the condition that the shift of the crawler is
compensated.

Fig. 5is a plan view and cross section view showing
a second embodiment of the coreless rubber crawl-
er according to the invention.

Fig. 6 is a plan view and cross section view showing
a third embodiment of the coreless rubber crawler
according to the invention.

Fig. 7 is a view showing a second conventional ex-
ample of the coreless rubber crawler.

Fig. 8 is a view showing a third conventional exam-
ple of the coreless rubber crawler.

Fig. 9 is an enlarged view showing the feature of a
second conventional example of the coreless rub-
ber crawler.

Detailed Description of the Invention

[0019] The embodiments of the invention are ex-
plained based on the attached drawings as follows:
[0020] Figs. 1 to 4 are views showing a first embodi-
ment of the coreless rubber crawler according to the in-
vention. Fig. 1 shows the condition that the rubber crawl-
er is rotatably connected around the rollers under ordi-
nary driving condition. Fig. 2 shows the meandering
force of the crawler caused by application of driving
force. Fig. 3 shows the condition that the crawler is shift-
ed in the width direction of the roller. Fig. 4 shows the
condition that the shift of the crawler is compensated.
[0021] Inthe coreless rubber crawler of the invention,
a number of cords 2 are embedded in a main body 1 of
the rubber crawler at predetermined intervals in a width
direction of the rubber crawler, and the rubber crawler,
which is shaped in the form of endless belt, is rotatably
connected around a driving roller 3 and a driven roller
3, as is shown in Fig. 1.

[0022] With respect to a centerline of the main body,
that is the centerline obtained by connecting the central
points in the width direction of the main body, the crawler
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is divided into two areas, and one of the two areas com-
prises S-twist cords while the other area comprises Z-
twist cords.

[0023] In the preferred embodiment, a number of
cords 2 are embedded in a main body 1 of the rubber
crawler according to the above arrangement, and the
rubber crawler in the form of endless belt is rotatably
connected around a driving roller 3 and a driven roller
3, in order to exhibit the function of the invention under
forward running condition, which constitutes almost run-
ning conditions.

[0024] Inthis rubbercrawler, as shown in the enlarged
views indicated by the white arrows, cords located on a
left side of a running direction with respect to the cen-
terline L in the width direction of the main body 1 com-
prises S-twist cords 2S, while cords located on a right
side of the running direction comprises Z-twist cords 2Z.
[0025] In this embodiment, S-twist cords 2S and Z-
twist cords 2Z are formed as a single layer, and these
two twist cords are each arranged on the two areas of
the layer divided with respect to the centerline extending
in the peripheral direction (longitudinal direction) along
center in the width direction of the main body. In more
detail, the cords on a left side of a running direction are
composed of S-twist cords 2S and the cords on a right
side of a running direction are composed of Z-twist cords
27, and these cords are embedded in the main body as
it is or after rubberizing them. Inside of the main body 1
of the rubber crawler, driving rollers 3 and driven rollers
3 each of which comprise a pair of rollers, i.e., a left roller
3L and aright roller 3R, located at intervals with respect
to an axis of the rollers are arranged.

[0026] When the main body 1 of the rubber crawler
having the above structure is pulled in the A direction
indicated the arrow by driving of the driving rollers 3 as
shown in Fig. 2, meandering force in the left direction B
generated by torsion force resulted from twist return of
S-twist acts on the main body on the side of the S-twist
cords 2S corresponding to the left side in the running
direction, while meandering force in the right direction
A generated by torsion force resulted from twist return
of Z-twist acts on the main body on the side of the Z-
twist cords 2Z corresponding to the right side in the run-
ning direction. These meandering forces A, B in the op-
posite directions to each other are compensated each
other, and therefore the S-twist cord portion and Z-twist
cord portion are not each sifted on the left roller 3L and
the right roller 3R whereby the running stability (straight
forward performance) of the crawler can be ensured.
[0027] Incontrast, when the main body 1 of the rubber
crawler is shifted in the width direction of the driving or
driven roller (right direction of Fig. 3) owing to some
cause, for example, force generated when the crawler
collides with an obstacle on a road surface, as shown
in Fig. 3, the main body 1 of the rubber crawler, for ex-
ample, relatively shifts to the right side with respect to
the rollers 3 whereby the S-twist cord portion on the left
side with respect to the running direction of the main
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body 1 of the crawler moves to not only the left roller 3L
of the rollers 3 but also the right roller 3R.

[0028] In this case, the meandering force B resulted
from torsion force by twist return of the S-twist cords 2S
on the left side of the running direction is increased as
compared with the meandering force A resulted from
torsion force by twist return of the Z-twist cords 2Z on
the right side of the running direction, and as a result
the main body 1 of the rubber crawler is apt to move to
the left direction. Hence, the sift to the right direction in
Fig. 3 is automatically compensated to be revised to a
correct state, whereby the main body 1 of the crawler is
prevented from being disconnected from the rollers 3.
[0029] Fig. 5 is a plan view and cross section view
showing a second embodiment of the coreless rubber
crawler of the invention. In the S-twist cords 2S on the
left side in the running direction and the Z-twist cords
2Z on the right side in the running direction, the exten-
sion direction of each of the twist cords 2S, 2Z is inclined
in the outside direction with respect to the centerline L
when is viewed from the (forward) running direction.
[0030] Further, itis preferred that a cord layer having
cord arrangement capable of compensating meander-
ing property in a width direction of the main body is su-
perposed on the S-twist and Z-twist cords 2S, 2Z to form
a laminate, and the laminate is embedded in the main
body. The cord layer 4 for the compensation has a struc-
ture that a Z-twist cord, S-twist cord, Z-twist cord and S-
twist cord are arranged in this order alternatively in the
direction of from the centerline L to the both sides (in
the width direction). By adopting the above structure, i.
e., a laminated structure including the cord layer 4 for
the compensation, high tractive stiffness of the structure
is ensured and as a result durability of the main body 1
of the crawler is improved. Further, in addition to twist
properties of each of the cords, meandering force gen-
erated by application of cord angle of the twist cords can
be effectively brought out, whereby the sift of the main
body 1 is automatically and effectively compensated.
[0031] Fig. 6 is a plan view and cross section view
showing a third embodiment of the coreless rubber
crawler of the invention. A perpendicularly crossing cord
layer 5 is superposed on the S-twist cords 2S and Z-
twist cords 2Z, and the perpendicularly crossing cord
layer 5 has an angle in the extension direction of the
cords crossing at right angles with respect to a length-
wise direction of the main body 1.

[0032] In the embodiment of Fig. 6, the cord layer 4
for the compensation used in the second embodiment
of Fig. 5 is provided between the crossing cord layer 5
and a layer of the S-twist and Z-twist cords. By adopting
this structure, the meandering force generated in the
width direction can be compensated, or by provision of
these two reinforcing layers that do not generate the me-
andering force in the width direction, high tractive stiff-
ness is further enhanced. Thus, the durability of the
main body 1 of the rubber crawler is enhanced and si-
multaneously the automatic compensation of the shift of
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the main body 1 can be effectively performed by provid-
ing the S-twist cords 2S and the Z-twist cords 2Z.
[0033] The embodiments of the invention has been
explained in detail in the above description. However,
appropriate changes can be made with respect to the
shape and type of the main body of rubber crawler, the
type of the main and bias cords (e.qg., rubberized cords,
cords directly embedded in the main body, or use of ap-
propriate materials, e.g., steel or organic fiber, for the
cords), the shape and type of the cord layer for the com-
pensation, the shape and type of the perpendicularly
cros sing cord layer, the angles of the cords, the form of
the twist cord, and the shape and type of the driving and
driven rollers, so long as the changes may be made
without departing from the scope of the invention.
[0034] As mentioned above, the constitution of the in-
vention lies in the coreless rubber crawler in the form of
endless belt comprising a number of cords embedded
in a main body of the rubber crawler at predetermined
intervals in a width direction of the rubber crawler with
extended in a lengthwise direction of the rubber crawler,
and being rotatably connected around a driving roller
and a driven roller, wherein the crawler is divided into
two areas by a centerline in the width direction of the
main body, one of the two areas comprising S-twist
cords and the other area comprising Z-twist cords. By
the constitution, in case the main body of the rubber
crawler is shifted in the width direction of the driving or
driven roller, the difference between the torsion force by
twist return caused by application of the tractive driving
force of the roller to the S-twist cords and the torsion
force by twist return caused by the Z-twist cords, the S-
and Z-twist cords being divided by the centerline, brings
about the automatic compensation of the shift (devia-
tion) to enhance the running stability, whereby the main
body of the crawler is prevented from being disconnect-
ed from the rollers.

[0035] Particularly, in case cords located on a left side
of a running direction in the width direction of the main
body 1 comprises S-twist cords, while cords located on
a right side of the running direction comprises Z-twist
cords, the automatic compensation of the shift (devia-
tion) is made in the forward running condition that cor-
responds to almost of the running condition to enhance
the running stability, whereby the main body of the
crawler is prevented from being disconnected from the
rollers.

[0036] Further, in case the driving roller and the driven
roller comprises a pair of rollers having the same width
as each other, the rollers being a left roller and a right
roller located at intervals with respect to an axis of the
rollers, the whole surfaces of the left driving roller and
the right driven roller each are in contact with the S-twist
cords or Z-twist cords in a relative wide area to control
swing caused by the frequent compensation.

[0037] Further, in case the S-twist cords and the Z-
twist cords are provided such as they are each inclined
in the outside direction with respect to the centerline
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when viewed from the running direction, the restoring
force caused by the angle of the cords is added to the
return force of twist generated by driving of the driving
roller to bring about the effective compensation.
[0038] Furthermore, in case the S-twist and Z-twist
cords and a cord layer superposed thereon are provided
in the main body, the cord layer having cord arrange-
ment capable of compensating meandering property in
a width direction of the main body, the addition of the
cord layer for compensation ensures high tractive stiff-
ness and as a result durability of the main body of the
crawler is improved.

[0039] Moreover, in case the perpendicularly crossing
cord layer is superposed on the S-twist and Z-twist cords
in the main body, the perpendicularly crossing cord layer
having a cord angle crossing at right angles with respect
to a peripheral direction of the main body, the additional
provision of the reinforcing layer (the cord layer) that do
not generate the meandering force in the width direction
enhances tractive stiffness with enhancing the durability
of the main body of the rubber crawler and further the
automatic compensation of the shift of the main body is
also maintained by providing the S-twist cords 2S and
the Z-twist cords 2Z.

[0040] Thus, the present invention provides a core-
less rubber crawler which ensures running stability by
compensating shift (deviation) in the width direction
even if prepared by combination of usual rollers, and
which can be easily and in low cost prepared by adop-
tion of simple structure.

[0041] The list of reference numbers in Figs. is as fol-
lows:

1: Main body of rubber crawler

2: Cord

2S:  S-twist cord

27Z:  Z-twist cord

3: Driving roller (or driven roller)

4: Cord layer for compensation

5 Perpendicularly crossing cord layer
L Centerline

Claims

1. Acoreless rubber crawler in the form of endless belt
comprising a number of cords embedded in a main
body of the rubber crawler at predetermined inter-
vals in a width direction of the rubber crawler and
extending in a lengthwise direction of the rubber
crawler, and being rotatably connected around a
driving roller and a driven roller,

wherein the main body is divided into two ar-
eas by a centerline in the width direction of the main
body, one of the two areas comprising S-twist cords
and the other area comprising Z-twist cords.

2. Acoreless rubber crawler in the form of endless belt
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comprising a number of cords embedded in a main
body of the rubber crawler at predetermined inter-
vals in a width direction of the rubber crawler and
extending in a lengthwise direction of the rubber
crawler, and being rotatably connected around a
driving roller and a driven roller,

wherein the main body is divided into two ar-
eas by a centerline in the width direction of the main
body, one of the two areas located on a left side with
respect to a running direction comprising S-twist
cords and the other area located on a right side with
respect to the running direction comprising Z-twist
cords.

The coreless rubber crawler as defined in claim 1
or 2, wherein the driving roller and the driven roller
comprise a pair of rollers having the same width as
each other, the rollers being a left roller and a right
roller located at intervals with respect to an axis of
the rollers.

The coreless rubber crawler as defined in any of
claims 1 to 3, wherein the S-twist cords and the Z-
twist cords are each inclined in an outside direction
with respect to the centerline when viewed from the
running direction.

The coreless rubber crawler as defined in any of
claims 1 to 4, wherein the S-twist and Z-twist cords
and a cord layer superposed thereon are provided
in the main body, the cord layer having cord ar-
rangement capable of compensating a meandering
property in a width direction of the main body.

The coreless rubber crawler as defined in any of
claims 1 to 5, wherein the S-twist and Z-twist cords
and a perpendicularly crossing cord layer super-
posed thereon are provided in the main body, the
perpendicularly crossing cord layer having a cord
angle crossing at right angles with respect to a pe-
ripheral direction of the main body.
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